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DETAILED ACTION 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

The prior art documents submitted by applicant in the Information Disclosure 
Statement filed on January 22, 2004 have all been considered and made of record (note 
the attached copy of form PTO-1 449). 

Drawings 

Seven (7) sheets of formal drawings were filed on January 22, 2004 and have 
been accepted by the Examiner. 

Specification 

Applicant's cooperation is requested in correcting any errors of which applicant 
may become aware in the specification. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 1, 2, 9, 16 and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ladany (US 4,265,699). 

Regarding claims 1 , 2 and 9; Ladany discloses a lens-integrated optical fiber in 
Figure 3, comprising: 

- an optical fiber (10) including a core (12) and a clad (14); and 

- a lens (20) mounted on an end face (18) of the optical fiber (10); 

- the lens (20) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section is the 
cross section of the lens cut by a plane that is parallel with the end 
face of the optical fiber/core that makes the cross section area of the 
lens the greatest. 

Regarding claims 16 and 17; Ladany discloses a method to produce a lens- 
integrated optical fiber, comprising: 

forming a lens precursor on the end face (18) of the optical fiber (10)/ 
core (12) by discharging a liquid drop (15) on the end face of the 
optical fiber/core, at an end of the optical fiber including the core (12) 
and a clad (14); and 

- forming a lens by curing the precursor (see column 4, lines 10-14); 

- the lens (20) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section is the 
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cross section of the lens cut by a plane that is parallel with the end 
face of the optical fiber/core that makes the cross section area of the 
lens the greatest. 

Claims 2-5, 9-11, 17-19, 22 and 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kashiwazaki (JP08-043678 A). 

Regarding claim 2-5 and 9-11; Kashiwazaki discloses a lens-integrated optical 
fiber in Figures 1-4, comprising: 

- an optical fiber including a core (13) and a clad (1 1 ); and 

- a lens (16) mounted on an end face of the optical fiber; 

- the end face (14) of the core (1 3) differing from an end face (1 2) of the 
clad in height at the end of the optical fiber; 

- the core being uncladded at an end of the optical fiber (there is no 
cladding formed on the end face, 14, of the core at the end of the 
optical fiber); 

- the core (13) and the clad (11) forming a protrusion at an end of the 
optical fiber (the core is recessed so that the clad forms a protrusion); 

- the core and the clad forming a recess at the end of the optical fiber 
(the core is recessed); and 

- the lens (1 6) is formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the core, wherein the maximum cross section is the cross 
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section of the lens cut by a plane that is parallel with the end face of 
the core that makes the cross section area of the lens the greatest. 
Regarding claims 17-19, 22 and 23; Kashiwazaki discloses a method to produce 
a lens-integrated optical fiber, comprising the steps of: 

- forming the end of the optical fiber so that the end face (1 4) of the core 
(13) differs in height from the end face (12) of the clad; 

- removing the clad around the core at the end of the optical fiber (see 
Figure 1(b)); 

- removing the core adjacent to the clad at the end of the optical fiber; 

- forming a lens precursor (curing resin, 1 5) on the end face (14) of the 
core (13) by discharging a liquid drop (15) on the end face of the core, 
at an end of the optical fiber including the core (13) and a clad (1 1 ); 
and 

- forming a lens by curing the precursor (see the abstract); 

- the lens (16) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the core, wherein the maximum cross section is the cross 
section of the lens cut by a plane that is parallel with the end face of 
the core that makes the cross section area of the lens the greatest. 

Claims 1-5, 7, 9, 10 and 16-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Nakamura (JP 02-277006). 
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Regarding claims 1-5, 7, 9 and 10; Nakamura discloses a lens-integrated optical 
fiber in Figure 1 , comprising: 

- an optical fiber including a core (6) and a clad (7); and 

- ,a lens (20) mounted/formed on the end face of an optical fiber /core 
(the end face of the optical fiber is the end face of the core, 6); 

- the lens being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section of 
the lens is the cross section cut by a plane that is parallel with an end 
face of the optical fiber/core and that makes the cross sectional area of 
the lens greatest; 

- wherein the end face of the core (6) differs from the end face of the 
clad (7) at the end of the optical fiber; 

- wherein the core (6) is uncladded at the end of the optical fiber; 

- wherein the core and the clad form a protrusion at the end of the 
optical fiber (the cladding being stripped from the end so that the core 
protrudes); and 

- wherein the surrounding of the core is covered with a sealing agent 
(adhesive or solder to fix the optical fiber to the optical fiber holder, 13; 
see the abstract) at the end of the optical fiber. 

Regarding claims 16-22; Nakamura discloses a method to produce a lens- 
integrated optical fiber (see Figure 1 and Figure 3), comprising: 
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- forming the end of the optical fiber so that the end face of the core (6) 
differs from the end face of the clad (7); 

- removing the clad (7) around the core (6) at the end of the optical fiber; 

- extending the core (6) at the end of the optical fiber; 

- covering a surrounding of the core with a sealing agent (adhesive or 
solder to fix the optical fiber to the optical fiber holder, 13; see the 
abstract); 

- forming a lens precursor on the end face of the optical fiber/ core (6; 
the end face of the optical fiber is the end face of the core) by 
discharging a liquid drop (21) on the end face of the optical fiber/core, 
at an end of the optical fiber including the core (6) and a clad (7); and 

- forming a lens by curing the precursor (see the abstract); 

- the lens (20) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section is the 
cross section of the lens cut by a plane that is parallel with the end 
face of the optical fiber/core that makes the cross section area of the 
lens the greatest. 

Claims 1, 2, 9, 16, 17 and 24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Cox et al. (US 2001/0033712 A1). 

Regarding claims 1 , 2 and 9; Ladany discloses a lens-integrated optical fiber in 
Figure 3, comprising: 



Application/Control Number: 1 0/761 ,368 Page 8 

Art Unit: 2874 

- an optical fiber (10) including a core (12) and a clad (14); and 

- a lens (20) mounted on an end face (18) of the optical fiber (10); 

- the lens (20) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section is the 
cross section of the lens cut by a plane that is parallel with the end 
face of the core that makes the cross section area of the lens the 
greatest. 

Regarding claims 16 and 17; Figures 1 and 2A-2D of Cox et al. disclose a 
method to produce a lens-integrated optical fiber, comprising: 

- forming a lens (22) precursor on the end face (1 8) of the optical fiber 
(10)/ core (16) by discharging a liquid drop (41 ) on the end face of the 
optical fiber/core, at an end of the optical fiber including the core (16) 
and a clad (14); and 

- forming a lens by curing the precursor (see paragraph [0028]); 

- the lens (22) being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section is the 
cross section of the lens cut by a plane that is parallel with the end 
face of the optical fiber/core that makes the cross section area of the 
lens the greatest. 
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Regarding claim 24; an inkjet method is used to discharge the liquid drop from 
ink-jet printhead (36). 

Claims 1, 2 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Kroupenkine (US 6,674,940 B2). 

Regarding claims 1 , 2 and 9; Kroupenkine discloses a lens-integrated optical 
fiber (1 ) in Figure 1 , comprising: 

- an optical fiber (1 ) including a core (5) and a clad (3); and 

- a lens (7) mounted/formed on the end face (9) of an optical fiber 
(1)/core(5); 

- the lens being formed so that the maximum width of the maximum 
cross section of the lens is greater than the maximum width of the end 
face of the optical fiber/core, wherein the maximum cross section of 
the lens is the cross section cut by a plane that is parallel with an end 
face of the optical fiber/core and that makes the cross sectional area of 
the lens greatest. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Kashiwazaki (JP 08-043678). 
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Regarding claim 6; Kashiwazaki discloses all of the limitations of claim 6, except 
for the refractive index of the lens being substantially equal to a refractive index of the 
core. One of ordinary skill in the art would have found it obvious to have the refractive 
index of the lens be substantially equal to the refractive index of the core in the 
invention of Kashiwazaki in order to minimize the amount of light that is scattered or lost 
at the interface of the core and the lens. 

Claims 6 and 8 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura (JP 02-277006). 

Regarding claims 6 and 8; Nakamura discloses all of the limitations of claims 6 
and 8 as applied above, except for the refractive index of the lens being substantially 
equal to a refractive index of the core, the refractive index of the lens being greater than 
a refractive index of the sealing agent, and the refractive index of the sealing agent 
being substantially equal to the refractive index of the clad. One of ordinary skill in the 
art would have been motivated to have the refractive index of the lens be substantially 
equal to the refractive index of the core to minimize the amount of light scattered and/or 
lost at the interface of the core and the lens. Furthermore, the refractive index of the 
core of the optical fiber is greater than the refractive index of the surrounding cladding 
so that light may be confined to and transmitted through the core of the fiber. 
Therefore, to have the refractive index of the lens be substantially equal to the refractive 
index of the core, the refractive index of the lens must be greater than the refractive 
index of the cladding, which is less than the refractive index of the core. Furthermore, 
to ensure that the light continues to be confined to the core region of the fiber after the 
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cladding is removed from the core at the end of the fiber, one of ordinary skill in the art 
would have found it obvious to have the refractive index of the sealing material 
(adhesive) surrounding the core where the cladding has been removed be less than that 
of the core and most preferably equal to that of the cladding to maintain the light 
transmission properties of the optical fiber. Therefore, one of ordinary skill in the art 
would also have found it obvious to have the refractive index of the sealing agent be 
substantially equal to the refractive index of the clad, thereby having the refractive index 
of the lens be greater than the refractive index of the sealing agent to maintain the light 
transmission properties of the optical fiber, to confine light to the core of the optical fiber 
in the region where the sealing agent is applied and to minimize loss at the interface of 
the core and the lens. 

Claims 12, 13, 25 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ladany (US 4,265,699). 

Regarding claims 12, 13 and 25; Ladany discloses all of the limitations these 
claims, except for specifically stating that energy is applied to the liquid material to cure 
the liquid material or that ultraviolet cured resin is used to form the lens. In column 4, 
lines 10-15, Ladany discloses that the lens is formed from material such as a curable 
liquid. One of ordinary skill in the art would have been familiar with UV curable resins, 
as they are well known, readily available and widely used in the art. Thus, one of 
ordinary skill in the art would have found it obvious to use a UV curable resin that is 
cured by applying energy in the form of UV light to form the lens in the invention of 
Ladany, since UV curable resins are widely used and readily available in the art. 
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Regarding claim 26; Ladany teaches or suggests all of the limitations of claim 26 
as applied above, except for the ultraviolet light being incident on the face of the core at 
one end of the optical fiber, propagating through the core, exiting from the other end of 
the optical fiber and irradiating the lens precursor. One of ordinary skill in the art would 
have found it obvious to use UV curable resin as the precursor for the lens and to 
irradiate the lens precursor with UV light, as discussed above. Additionally, one of 
ordinary skill in the art would have found it obvious to place a UV light source at one 
end or the other end of the optical fiber to cure the precursor, wherein the UV light 
would inherently pass through the optical fiber core either before or after passing 
through and curing the precursor. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ladany (US 4,265,699) in view of Noel, Jr. (US 4,268,113). 

Regarding claim 14; Ladany discloses all of the limitations of claim 14, except for 
the lens-integrated optical fiber being incorporated in an optical module comprising an 
optical element having an optical part and a semiconductor chip electrically connected 
to the optical element. Ladany teaches that the lens is formed on the optical fiber to 
increase the amount of light that can be coupled into the optical fiber (see column 1 , 
lines 54-58). Optical modules comprising an optical element having an optical part, a 
semiconductor chip electrically connected to the optical element, and an optical fiber 
coupled thereto are well known and very elementary in the art. Noel, Jr. discloses an 
optical module comprising an optical element (10) having an optical part (24), a 
semiconductor chip (28) electrically connected to the optical element and an optical 
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fiber (20) coupled thereto for transmitting and/or receiving light from the optical part (24) 
of the optical element (10, see Figures 1-3). One of ordinary skill in the art would have 
found it obvious to either incorporate the lensed optical fiber disclosed by Ladany in the 
invention of Noel, Jr. in place of the optical fiber disclosed by Noel, Jr. or to form a lens 
on the end of the optical fiber disclosed by Noel, Jr., as taught by Ladany, in order to 
improve the amount of light that can be coupled between the optical part of the optical 
element and the optical fiber in the invention of Noel, Jr. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ladany (US 4,265,699) in view of Murata (US 2002/0118924 A1). 

Regarding claim 1 5; Ladany discloses all of the limitations of 1 5, except for the 
lens-integrated optical fiber being incorporated in an optical transmission apparatus, the 
transmission apparatus comprising a light emitting element coupled to one end face of 
the optical fiber, a semiconductor chip packaged with and electrically coupled to the 
light emitting element, a light receiving element coupled to the other end face of the 
optical fiber; and a semiconductor chip packaged with and electrically coupled to the 
light receiving element. Optical transmission devices having these features are known 
in the art. Ladany teaches that the lens is formed on the optical fiber to increase the 
amount of light that can be coupled into the optical fiber (see column 1 , lines 54-58). 
Murata discloses an optical transmission system having a light-emitting device/element 
coupled to one end of an optical waveguide (optical fiber), the light-emitting device 
having a semiconductor chip packaged therewith and electrically coupled thereto, and a 
light-receiving device/element coupled to the other end of the optical waveguide (optical 
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fiber), the light-receiving device having a semiconductor chip packaged therewith and 
electrically coupled thereto (see claim 21 and Figures 6, 1 1, 14 and 17). One of 
ordinary skill in the art would have found it obvious to either incorporate the lensed 
optical fiber disclosed by Ladany in the invention of Murata in place of the optical fiber 
disclosed by Murata or to form a lens on the end of the optical fiber disclosed by 
Murata, as taught by Ladany, in order to improve the amount of light that can be 
coupled between the optical fiber and the light-transmitting and/or light-receiving 
devices in the invention of Murata. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kroupenkine (US 6,674,940 B2) in view of Noel, Jr. (US 4,268,113). 

Regarding claim 14; Kroupenkine discloses all of the limitations of claim 14, 
except for the lens-integrated optical fiber being incorporated in an optical module 
comprising an optical element having an optical part and a semiconductor chip 
electrically connected to the optical element. Kroupenkine teaches that the lens is 
formed on the optical fiber to increase the amount of light that can be coupled into the 
optical fiber from various optical devices (see column 1, lines 10-31). Optical modules 
comprising an optical element having an optical part, a semiconductor chip electrically 
connected to the optical element, and an optical fiber coupled thereto are well known 
and very elementary in the art. Noel, Jr. discloses an optical module comprising an 
optical element (10) having an optical part (24), a semiconductor chip (28) electrically 
connected to the optical element and an optical fiber (20) coupled thereto for 
transmitting and/or receiving light from the optical part (24) of the optical element (10, 
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see Figures 1-3). One of ordinary skill in the art would have found it obvious to either 
incorporate the lensed optical fiber disclosed by Kroupenkine in the invention of Noel, 
Jr. in place of the optical fiber disclosed by Noel, Jr. or to form a lens on the end of the 
optical fiber disclosed by Noel, Jr., as taught by Kroupenkine, in order to improve the 
amount of light that can be coupled between the optical part of the optical element and 
the optical fiber in the invention of Noel, Jr. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kroupenkine (US 6,674,940 B2) in view of Murata (US 2002/0118924 A1). 

Regarding claim 15; Kroupenkine discloses all of the limitations of 15, except for 
the lens-integrated optical fiber being incorporated in an optical transmission apparatus, 
the transmission apparatus comprising a light emitting element coupled to one end face 
of the optical fiber, a semiconductor chip packaged with and electrically coupled to the 
light emitting element, a light receiving element coupled to the other end face of the 
optical fiber; and a semiconductor chip packaged with and electrically coupled to the 
light receiving element. Optical transmission devices having these features are known 
in the art. Kroupenkine discloses teaches that the lens is formed on the optical fiber to 
increase the amount of light that can be coupled into the optical fiber (see column 1 , 
lines 10-31). Murata discloses an optical transmission system having a light-emitting 
device/element coupled to one end of an optical waveguide (optical fiber), the light- 
emitting device having a semiconductor chip packaged therewith and electrically 
coupled thereto, and a light-receiving device/element coupled to the other end of the 
optical waveguide (optical fiber), the light-receiving device having a semiconductor chip 
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packaged therewith and electrically coupled thereto (see claim 21 and Figures 6, 11, 14 
and 1 7). One of ordinary skill in the art would have found it obvious to either 
incorporate the lensed optical fiber disclosed by Kroupenkine in the invention of Murata 
in place of the optical fiber disclosed by Murata or to form a lens on the end of the 
optical fiber disclosed by Murata, as taught by Kroupenkine, in order to improve the 
amount of light that can be coupled between the optical fiber and the light-transmitting 
and/or light-receiving devices in the invention of Murata. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Timmermann (US 4,193,663); Ukrainczyk (US 6,549,704 B2); 
Mikolas (US 2003/0138201 A1 ); Khoe (EP 0 260 742); Khoe et al. (US 4,761 ,609); Bear 
et al. (US 4,338,352); Kawai et al. (JP 2002-221627); Ukrainczyk et al. (US 
2003/0053751 A1); Ranguin et al. (US 2002/0131699 A1); and Hosoya et al. (JP 2000- 
304967) each disclose lens-integrated optical fibers. 

Any inquiry concerning the merits of this communication should be directed to 
Examiner Michelle R. Connelly-Cushwa at telephone number (571 ) 272-2345. The 
examiner can normally be reached 9:00 AM to 7:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B. Bovernick can be reached on (571) 272-2344. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Any inquiry of a general or clerical nature should be directed to the Technology 
Center 2800 receptionist at telephone number (571) 272-1562. 



Michelle R. Connelly-Cushwa 
Patent Examiner 
February 1 , 2005 



